EXAMPLES OF ACHIEVEMENT

Examples of recent achievements of the Indoor
Environment Department are listed below.

« Characterized the relationship between rates of
outdoor air supply to office buildings and the office
worker’s health symptoms and work performance

« Quantified the relationship between dampness and
mold in homes and prevalence of asthma and
respiratory health effects

« Identified the opportunity to simultaneously
improve comfort, health, and building energy
performance through better control of air tempera-
tures in offices

 Evaluated technologies for measuring and control-
ling office building ventilation rates, providing
guidance for equipment selection

» Developed an improved method for measuring the
rates of air leakage in residential duct systems

* Led the development of the first ASHRAE ventilation
and indoor air quality standard for homes

* Quantified the emission rates of air pollutants from
office equipment

 Evaluated the energy performance of residential air
handling systems, leading to changes in fan
efficiency specifications in California Title 24 codes
and to the development of a new ASHRAE standard
on residential air handler cabinet leakage

* Developed extensive technical guidance for the
ongoing greening of the U.S. Capital Building
Complex

. Used model-based interpretations of biomonitoring
data to examine and develop hypotheses about the
relative impact of indoor and food-based exposures
to pesticides

. Applied the “intake fraction” metric to refine meth-
ods for estimating human exposure impacts from
(a) indoor pollutants, (b) ambient emissions from
transportation fuels, and (c) subsurface leaks from
pipes and tanks

« In collaboration with a team of researchers
supported by the United Nations Environment
Program and the Society for Environmental Toxicol-
ogy and Chemistry, developed an internationally-
harmonized life-cycle-impact model called USEtox

Additional Information

Introduction to the Indoor Environment
Department and link to many downloadable
publications:

http://eetd.Ibl.gov/IED/

Indoor Air Quality Scientific Findings Resource
Bank with critical reviews of the relationship of
indoor environmental quality with health and
productivity:

http://www.iagscience.lbl.gov/

Introduction to residential duct systems:
http://epb.lbl.gov/ducts/index.html

Advice for designing and operating office
buildings to protect occupants from releases of
highly toxic chemical and biological agents:
http://securebuildings.lbl.gov/

CONTACTS
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The mission of Berkeley Lab's Environmental Energy Technologies Division is to perform research and development leading to

better energy technologies that reduce adverse energy-related environmental impacts. Our work increases the efficiency of
energy use, reduces its environmental effects, provides the nation with environmental benefits, and helps developing nations

achieve similar goals through technical advice.
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INDOOR ENVIRONMENT DEPARTMENT THERMAL DISTRIBUTION

Thermal distribution is the process of moving heat throughout a building for space

. Airflow « Ducts and Duct Sealing - Modeling Pollutant Transport heating or cooling, such as the movement of heated or cooled air through ducts to

- Air Cleaning - Heating and Air Conditioning - Respiratory Problems, Mold, maintain thermal comfort. The goal of the Department’s thermal distribution

. Air Infiltration . Indoor Chemistry Allergies, Asthma research is to ensure that thermal distribution systems operate as intended with

- ol GEy - (e ErAmne el GrEli - S Bl g Symebare minimal energy loss. Research and technology transfer topics include diagnostic

o o methods for evaluating thermal distribution performance in field settings, test

- Building-Related Symptoms - Indoor Pollutants - Ventilation . . . .
procedures for certifying component performance, design guidance for practitio-
ners, and improved thermal distribution technologies. Considerable emphasis is

Significance of Indoor Environments Indoor Environment Department Research Goals placed on technical contributions to related aspects of codes and standards.

People spend approximately 90 percent of their time + Reducing the energy used for thermally conditioning INDOOR POLLUTANTS: THEIR SOURCES, TRANSPORT, AND

indoors. Characteristics of the indoor environment that and distributing ventilation air in buildings CHEMICAL REACTIONS

.affect people’s comfo.rf, LLUHELE wo.rk performa'?ce - Improving indoor air quality (IAQ), thermal W T B, Research is performed to characterize the concentrations of air pollut-

include thermal conditions, concentrations of chemical comfort and the health and productivity of building ' ‘% "”P | ants in buildings and all of the factors that determine these concentra-

and biological pollutants, outdoor air supply rates, occupants - T tions. Surveys in populations of buildings establish baseline levels of

a i nditions, and lightin nditions. Much of . R
TR ML ESCLE R LR CRL B I MR LA ) pollutants and related factors such as outdoor air ventilation rates.

Laboratory research quantifies the emission rates of pollutants from
various indoor sources. Indoor chemical reactions that transform and
create new pollutants are investigated. Indoor air and pollutant transport
processes and their impacts on pollutant exposures are evaluated. The
transport of pollutants from outdoors to indoors is also investigated.
Related measurement techniques are developed or improved. Models are
developed and employed to predict pollutant emission rates, transport
processes, chemical reactions, pollutant concentrations, and exposures.

L Improving the scientific understanding of factors
the energy use of buildings, such as all of the energy o ) .

. o . . . and processes affecting indoor air quality, pollutant
used for heating, ventilating, and air conditioning, is for
. . . . exposures, and health effects
maintaining acceptable indoor environmental condi-

tions. Many of the changes that can be made to build- Developing the most effective ways of reducing

ing designs and operational practices to reduce energy indoor exposures to very hazardous chemical and

consumption will modify aspects of indoor environmen- biological agents in the event of accidental or

tal quality with potential impacts, positive or negative, intentional releases

on comfort, health, and performance. Consequently,

Developing input for codes and standards that

releases of highly toxic chemical and biological agents.

building energy performance and indoor environmental improve indoor environmental and energy perfor
quality must be addressed in a coordinated manner. mance of buildings POLLUTANT EXPOSURE ASSESSMENT AND MODELING
_— Cortmaineted he Department characterizes and models human exposures to a broad
Sxpehy JjJLu_, il i LH Suety range of harmful substances, we conduct research to understand and
RESEARCH AREAS ! : quantify the emissions, dispersion, and fate of pollutants from indoor
and outdoor sources. We work on current and emerging technologies
BUILDING INFILTRATION AND VENTILATION HVAC heips keep for anticipating and monitoring contaminant exposures for both human
104 e . A ) this area and ecological receptors. Current research focuses the physical and
: Building infiltration and ventilation affects energy consumption, uncontaminated. ) )
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